XPF with mutations in its conserved nuclease domain is defective in DNA repair but functions in TRF2-mediated telomere shortening.
TRF2, a telomere-binding protein, is a crucial player in telomere length maintenance. Overexpression of TRF2 results in telomere shortening in both normal primary fibroblasts and telomerase-positive cancer cells. TRF2 is found to be associated with XPF-ERCC1, a structure-specific endonuclease involved in nucleotide excision repair, crosslink repair and DNA recombination. XPF-ERCC1 is implicated in TRF2-dependent telomere loss in mouse keratinocytes, however, whether XPF-ERCC1 and its nuclease activity are required for TRF2-mediated telomere shortening in human cells is unknown. Here we report that TRF2-induced telomere shortening is abrogated in human cells deficient in XPF, demonstrating that XPF-ERCC1 is required for TRF2-promoted telomere shortening. To further understand the role of XPF in TRF2-dependent telomere shortening, we generated constructs containing either wild type XPF or mutant XPF proteins carrying amino acid substitutions in its conserved nuclease domain. We show that wild type XPF can complement XPF-deficient cells for repair of UV-induced DNA damage whereas the nuclease-inactive XPF proteins fail to do so, indicating that the nuclease activity of XPF is essential for nucleotide excision repair. In contrast, both wild type XPF and nuclease-inactive XPF proteins, when expressed in XPF-deficient cells, are able to rescue TRF2-mediated telomere shortening. Thus, our results suggest that the function of XPF in TRF2-mediated telomere shortening is conserved between mouse and human. Furthermore, our findings reveal an unanticipated nuclease-independent function of XPF in TRF2-mediated telomere shortening.